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 HISAK AMIRET NAPACU   
bW.rW mukiala’umalassA  
halliludmahlA  p WS hallA taridahek sata nakpacu silunep rukuys iju  gnay T
 tamhar nakirebmem halet ainurak nad -  tapad silunep aggnihes ,ayN  nakiaseleynem
ini ispirks  ibaN adapek nakmirik silunep malas nad tawalahs ayntujnaleS .
 ini ispirkS .aisunam napudihek nalad nadaluat idajnemgnay ,WAS dammahuM
 ludujreb “  nakI gnupeT naitnaggneP d ( saM gnoeK gnupeT nagne  aecamoP
atalucilanac   ).L d musnaR mala  t lasaB amrofreP padahre   saR mayA
 esaF gnigadeP retratS ).  nasiluneP  ispirks  tarays utas halas nakapurem ini  kutnu
 nakanreteP nad nainatreP satlukaF id nakanreteP anajraS raleg helorepmem
 .uaiR misaK firayS natluS iregeN malsI satisrevinU  
 natapmesek adaP amiret nakiapmasid ini   gnay kahip aumes adap hisak
:adapek nakujutid gnay nagnorod nad nautnab nakirebmem halet  
.1  udeK aut gnaro a  silunep  adnahayA  atnicret  adnubI nad silipraM  gnayasret  
itaimseD  nakirebmem halet gnay  ,gnayas hisak  ,nagnukud ,tagnames  nakidid  
 aynnanabrognep atres h alages malad kana nakratnagnem amaturet la -  aynkana
nakididnep maynegnem .  
.2   satisrevinU rotkeR ukales AM ,niddihajuM damhkA .H .rD .forP kapaB
.uaiR misaK firayS natluS iregeN malsI  
.3   nakeD ukales .D.hP ,.cS.M ,.tP.S ,nawrE idE kapaB  nad nainatreP satlukaF
uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP . 
.4   kapaB cS,M ,amatarpalsaT nawrI .rD  ,I nakeD likaW ukales   inairT .rD ubI
,II nakeD likaW ukales P.M ,.tP.S ,aniledA   ,.tP.S ,ilA idaysrA .rD kapaB
keD likaW ukales cS .rgA.M .nakanreteP nad nainatreP satlukaF III na  
.5   nakanreteP umlI nasuruJ auteK ukales .P.M ,.tP.S ,arcuM adnanA iweD ubI
 firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
.uaiR misaK  
.6   D.hP ,.cS.M ,.tP.S ,nawrE idE kapaB  I gnibmibmep nesod ukales  halet gnay
 nakirebmem kaynab  ,nakusam ,nahara isavitom  nagnukud atres  ,  aggnihes
.ini ispirks nakiaseleynem tapad silunep  
 
 
.7  iS.M ,.tP.S ,paharaH idnefE rawnA kapaB   P.M ,.tP.S ,itawarI ivE ubI nad
hisak amiret ,II nad I ijugnep ukales   naanrupmesek kutnu aynnaras nad kitirk
.ini ispirks  
.8  LK.M ,okodnaH ylluJ .hrd kapaB  kapaB ,cS.M ,.tP.S namradaS kapaB ,
iS.M ,.tP.S ,hallaidoR damahuM  nay silunep simedakA tahesaneP ukales  g
b nahara nakirebmem ulales nagnibmi  gnay tagnames atres isavitom ,  tagnas
itrareb   amales silunep  nahailukrep inalajnem . 
.9   nad nainatreP satlukaF akimedaka sativic nad nawayrak ,nesod huruleS
 halet gnay uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
.nahailukrep sativitka itukignem malad silunep utnabmem  
.01  adapeK  adnubI  - adnubI   ,adiahuS ,amasuJ ,inimsoR ,atnicret ayas  ayas gnaba
 ,tP.S ikseR aM ,hanikaS irtuP ayas kida  nad ,nafrA yqsifaR ,nawaiteS nitr
akipsuY niriR   ayas tapad kadit gnay raseb agraulek hurules adapek atres
 .utasrep utas naktubes anerak hisak amireT  nagnukud nakirebmem ulales  
hunep aod atres nautnab ,  .ini ispirks aynnakiaselesret aggnihes  
.11   hisakamiret laisepS  kutnu itah hisakek  rap nad t ren  akud akus malad ,  inabaR
nagnukud irebmem ulales gnay ,  tagnames  naracnalek utnabmem nad
 naitilenep  aggnih ispirks ayniaseles  .ini  
.21   adapeK namet - namet  ,C salek  ludbA ,nadiluaM lurdA  R  gnugA ,namha
 uyaB ,okomtairT gnabmaB ,hanasahruN anidrA ,asotneS lamkA ,osotnaS
,nawaiteS ineB ,ayajiW pitA  ,naitsugA ineD  ,alidrahC yvlE ,adirafruN ilE  
 ,siraH analuaM ledaF  nidduniaZ namI ,artupaS okodnaH ,adnamiR oreF
 hawsU .M ,nidduheloS pesA .M ,itawaiteS iliL ,yaluaD nidduriohK ,yaluaD
 ,mamU bidA arageN apiD oirtaS ,yliaL ivoR ,ailamA akziR ,nodirpeJ nitreP , 
uY ,inaivatkO aflU ,nawanuG nawriS ,laziR lusmayS  ,rasithcoM id d  na
alek nakanreteP umlI nasuruJ naker naker hurules 5102 E nad ,D ,B ,A s  
amiret  aynnagnukud nad tagnames ,aod sata hisak . 
.31  roinuJ nad roineS  tepatrepaF id   ,tP.S ,alagaS sugA okoJ , ,tP.S inharruD   nad
nial -  tapad kadit gnay nial silunep  utas naktubes -  .utasrep  sata hisakamireT
 .ini ispirks ayniaseles iapmas aynnamasrebek atres nagnukud ,aod  
.41  adapeK  namet -  LKP namet  7102 nuhaT mraF dE VC   ,paharaH ibrA naiplA
itawaiteS iliL ,  ,yliaL ivoR ,ailamA akziR ,nodirpeJ nitreP   atres  apiD oirtaS
 
 
arageN  akirebmem ulales gnay nagnukud n  tagnames nad   ayniaseles aggnih
 .ini ispirks  
.51  nameT - K namet NK  8102  aseD   netapubaK ,riggniP natamaceK ,uanaggneT
otoK adnaguS lazirA ,etnumilaD imaT sugA ,sizA ludbA ,silakgneB ES ,  ,
 ,azirA ivE ,aifedA agnuB ,akitrA naubisaH nawsiR HS ,  icuS ,   ,adnalumsirP
atekiN yggehS ekcoY atres    ayniaseles aggnih nagnukud nad aod hisakamiret
.ini ispirks  
.61   nagnaujrepes tabahas kutnu hisakamireT ,maeT lianS nedloG   ibrA naiplA
,paharaH  ,alidrahC yvlE  okodnaH nad   artupaS  irebmem ulales gnay
ud  ulales nad nagnuk ktagnignem na  naitilenep gnatnet   ayniaseles aggnih
ini ispirks . 
.71  namet kutnu hisakamireT - 8102 uaiR iBneG namet -  isiviD amaturet 9102
 ,atsaraH hafifA ,adnairpseD ydeT ,artupaS okodnaH ,nawaitsuK ardnI ,gnirac
 naamasrebek sata nawainruK mahl nad ,artuP ageV res at   malad ayntagnames
.iregen kutnu igrene nakirebmem  
.81   naker hurules adapek atreS –  silunep utnabmem kaynab halet gnay naker
ispirks naiaseleynep malad   utas naktubes silunep tapad kadit gnay ,ini
b naktapadnem agomes nad hisak amiret nakpacu silunep ,utasrep  nasala
 ipadahgnem malad aumes atik naujamek kutnu ala’aT aW uhanahbbuS hallA
.itnan naped asam  
 
 ulrep gnay nagnarukek tapadret hisam ini ispirkS nasiluneP
 hallA agomeS .kahip aumes irad nakitirk nad naras nagned igal nakanrupmesid
kifuat nad hakreb nakhapmilem TWS -  nad aumes atik adap ayN  agomes  ini ispirks
guj ipat silunep igab aynah nakub taafnamreb  .acabmep hurules kutnu a Aa  ay nim
.niimala’labboR  
 
              ,urabnakeP rebmevoN  9102   
   siluneP  
 
 
    akipseD ailuY  




RATNAGNEP ATAK  
 
mukiala’umalassA , rW . .bW  
 
 taridahek rukuys ijuP TWS hallA   nakirebmem halet gnay hayadih   nad
ainurak - ,ayN  aggnihes  silunep  nakiaseleynem tapad   ini ispirks  luduj nagned
“ naitnaggneP  T  gnupe I  nagned nak T gnupe  K  gnoe M ( sa  aecamoP
 atalucilanac .L  ) alad  m R  musna B lasa  t padahre  P  amrofre A  may R  sa
P gnigade  F esa  S retrat ”  . adapek nakrutah silunep apul kadit malas nad tawalahS  
ibaN   atik uaileb tamhar takreb anam gnay ,WAS dammahuM  nakasarem tapad
.ini nauhategnep umli nagned hunep gnay ainud  
 halet gnay aut gnaro adapek aggnihret kat gnay hisak amiret napacU
 tapad silunep aggnihes ,liretam nupuam lirom kiab nagnorod nakirebmem
 .ini ispirks nakiaseleynem  siluneP  aguj miret nakpacugnem  kapaB adapek hisak a
 kapaB nad I gnibmibmep nesod iagabes D.hP ,cS.M ,.tP.S ,nawrE idE  ylluJ .hrd
LK.M ,okodnaH   nakirebmem kaynab halet gnay II gnibmibmep nesod iagabes
isavitom nad kujnutep ,nagnibmib   ini ispirks aggnihes silunep adapek  tapad
ned nalajreb .kiab nag   
 siluneP  ,ada gnay nasatabretek nad nagnarukek iagabreb iradaynem
 ispirks nasilunep malad nagnarukek nad naurilekek idajret nanikgnumek aggnihes
 siluneP .ini  kutnu nugnabmem tafisreb gnay kitirk nad naras nakparahgnem
 nakiabrep  maanrupmesek nad ispirks   agomeS .ini ispirks   atik igab taafnamreb ini
 asam kutnu kiab aumes .gnatad naka gnay asam nupuam inik  
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 SAM GNOEK GNUPET NAGNED NAKI GNUPET NAITNAGGNEP
(  atalucilanac aecamoP  PADAHRET LASAB MUSNAR MALAD ).L
 ESAF GNIGADEP SAR MAYA AMROFREP RETRATS  
 
 akipseD ailuY 11( 5 18 20 7432 ) 







gnoeK  nakapurem sam  utas halas   nagnudnak iaynupmem gnay fitanretla nakap
 .naki gnupet adap nietorp iamaynem ripmah aynnietorp nagnudnak ,iggnit nietorp
 huragnep iuhategnem kutnu naujutreb ini naitileneP p  naki gnupet naitnaggne
( sam gnoek gnupet nagned P  atalucilanac aecamo L  lasab musnar malad ).
 esaf gnigadep sar maya amrofrep padahret retrats  ,  ,musnar ismusnok itupilem
 .musnar isrevnok nad ,nadab tobob nahabmatrep naitileneP  nakanaskalid halet ini  
teraM iapmas iraurbeF nalub adap   NIU muirotarobaL id  hcraeseR erutlucirgA
noitatS tnempoleveD dna   nakanreteP nad nainatreP satlukaF )SDRAU(
misaK firayS natluS iregeN malsI satisrevinU   adap nakanugid gnay edoteM .uaiR
cA nagnacnaR halada ini naitilenep  ka 6 nakanuggnem nagned pakgneL 0 e  rok
 nad naukalrep 4 nagned COD 5 gnisam ,nagnalu -  irad iridret naukalrep gnisam 3 
ep maya roke  amales arahilepid gnay ,gnigad irah 12  naitilenep malad naukalreP .
 halada ini naitnaggnep   naki gnupet  nagned sam gnoek gnupet   nagned level  0, 3, 6 
nad  9  halada ini naitilenep malad itamaid gnay retemaraP .% musnar ismusnok  ,
nadab tobob nahabmatrep  , musnar isrevnok nad  nakkujnunem ini naitilenep lisaH .
 awhab naitnaggnep   naki gnupet  nagned  sam gnoek gnupet  level 6  %  %9 nad
uragnepreb  h .0<P( atayn 01  naknurunem ) usnar ismusnok m  nad  nahabmatrep
nadab tobob  sam gnoek gnupet nagned naki gnupet naitnaggnep ,numaN .
 atayn huragnepreb  naktakgninem  )10.0<P( musnar isrevnok  .  nalupmiseK
 halada ini naitilenep p naitnaggne   naki gnupet gned  na sam gnoek gnupet   malad id
ar n iapmas nakanugid tapad lasab mus   level 3  %  adap  padahret lasab musnar
 amrofrep .gnigadep sar maya  
 
T : icnuK ataK  gnupe sam gnoek , naki gnupet , musnar ismusnok , p  nahabmatre






EMECALPER TN   FO HSIF  LAEM  YB  DLOG NE  LIANS  LAEM   
aecamoP(   atalucilanac  ).L  NI NOITAR LASAB  NO  ECNAMROFREP  
  NI  RELIORB DOIREP RETRATS  
 
 
20218511( akipseD ailuY  )743  







 nietorp eht ,nietorp hgih sah taht deef evitanretla eht fo eno si lians nedloG
 hsif ni nietorp eht ot lauqe tsomla si tnetnoc laem  . T sih   mia  yduts saw  ot  
 fo tceffe eht enimreted tnemecalper  hsif  laem   lians nedlog htiw laem  (P  aecamo
 atalucilanac ni ).L  oitar lasab n fo ecnamrofrep eht no  doirep retrats   sreliorb
 gnidulcni deef   ,noitpmusnoc  ydob noisrevnoc deef dna ,niag thgiew  oitar  sihT .
 hcraeser  hcraM ot yraurbeF morf tcudnoc saw  NIU eht ta  hcraeseR erutlucirgA
 noitatS tnempoleveD dna  dna erutlucirgA fo ytlucaF eht fo yrotarobaL )SDRAU(
 laminA ecneicS  , uaiR misaK firayS natluS fo ytisrevinU cimalsI etatS  ehT .
 COD 06 gnisu ngised dezimodnar yletelpmoc a saw yduts siht ni desu dohtem
ert 4 htiw ert hcae ,snoitacilper 5 dna stnemta  dna sreliorb 3 fo detsisnoc tnemta
dlo syad 12 rof tpek o tnemecalper eht saw yduts siht ni tnemtaert ehT .  laem hsif f
G htiw dlo ne  M lianS lae   )MSG( 6 ,3 ,0 level htiw   dna %9  ylevetcepser  ehT .
 dna ,niag thgiew ydob ,noitpmusnoc deef erew derusaem sretemarap  deef
noisrevnoc  oitar etacidni yduts siht fo stluser ehT . d  hsif fo tnemecalper eht taht
 htiw laem MSG  nacifingis %9 dna %6 ta t  yl 0.0<P( 1  )  noitpmusnoc deef desaerced
 dna b niag thgiew ydo . yltnacifingis RCF ,revewoH  0.0<P( 1  desaercni )  hsif nehw
.%9 level ta MSG yb decalper saw laem   taht saw yduts siht fo noisulcnoc ehT
 MSG per pu desu eb nac  fo level ot laem hsif tnemecal 3  ot noitar lasab eht ni %
 fo ecnamrofrep htworg natniam  reliorb .snekcihc   
 
 :sdrowyeK G laem lians nedlo , laem hsif , noitpmusnoc deef ,  ydob  thgiew  niag , 
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.I  NAULUHADNEP  
 
 
1.1    gnakaleB rataL  
  malad narep ikilimem gnay gnigad lisahgnep kanret sinej utas halaS
 nagnap nanahatek gnaponem  aynisalupop takgninem suret nad ada  sar maya hal
 gnigadep ( reliorb )  isalupop ayntakgninem suret nagned iadnatid ini laH .  maya  sar
gnigadep   id P iapacnem utiay uaiR isnivor  .74  221.291  7102 nuhat adap roke
( ,naweH nataheseK nad nakanreteP nejtiD   takgninem ini halmuJ .)7102
 utiay 6102 nuhat nagned nakgnidnabid .662.64 .roke 787   silunep ,uti anerak helO
 maya gnigad naka takaraysam naakusek takgnit agudnem gnigadep sar   aguj
 .takgninem  mayA gnigadep sar   iagabes nakgnabmekid kutnu isnetop ikilimem
 aggnihes harum aynagrah nad tapec aynnagnabmekrep anerak gnigad lisahgnep
ret uakgnaj   hagneD( takaraysam ileb ayad .kkd ,  .)6102 kkd lazirmA turuneM  
(  iskudorp asam )1102  maya gnigadep sar   nagned nakgnidnabid tapec hibel fitaler
apad hadus irah 82 gnaruk hibel rumu adap anamid aynnial gnotop kanret  t
 2,1 gnaruk nadab tobob nagned nakrasapid gk  .  
 eP  iskudorp natakgnin  maya gnigadep sar   gnay nakap irad sapelret kadit
lo ismusnokid iridnes uti kanret he . (  gnaiS  nad ulaS turuneM ,)0102  u  kanret  ahas
maya  gnigadep sar  araces arahilepid gnay    nakap  ayaib  nakulremem fisnetni
tikes  06  ra –  .iskudorp ayaib latot irad  %07  nakap ayaib nakenem kutnu ayapU
 isirtun nagnudnak iaynupmem gnay nakap rebmus naktaafnamem nagned halada
nahutubek nagned gniasreb kadit nad aidesret pukuc ,iggnit pukuc gnay   aisunam
 ignarugnem kadit nagned nikgnum hadneres naketid tapad nakap ayaib aggnihes
.)2002 ,inayilA( tubesret nakap isirtun ialin   naki gnupet ,nakap nataubmep malaD
 ,numaN .kanretep nakanugid gnires gnay nakap nahab nakapurem  aynlaham  agrah
naki gnupet  id  gnay nakap ayaib nakraulegnem surah kanretep taubmem narasap
raseb pukuc  )4102 ,iweD(  .  kutnu ayapu utas halaS  gnay nakap ayaib nakenem
 ikilimem aguj gnay fitanretla nakap iracnem nagned halada raseb pukuc
 nagnudnak isirtun  uc gnay k .iggnit pu  P tanretla naka  iaynupmem gnay fi
 nahutubek nagned gniasreb kadit nad aidesret pukuc ,iggnit isirtun nagnudnak




lians nedloG  m gnoek nagned lanekid hibel uata  nakap nakapurem sa
 nietorp rebmus  gnupet iamaynem aynnietorp nagnudnak anerak laisnetop gnay
 .)0102 ,atnawuY nad nahbuS( naki  nagnudnak iaynupmem kiab gnay naki gnupeT
85 rasak nietorp  - 4002 ,lupmotiS( %86 .)  (  sam gnoeK P  atalucilanac aecamo L.  )
upmem gnay acsullom naweh kopmolek nakapurem  gnay neirtun nagnudnak iayn
 idajret kadit aggnihes aisunam nanakam nakub nad tapadid hadum ,iggnit
pmok  .)4002 ,iradnuS( isite  gnoek ,laisnetop gnay nietorp rebmus iagabes nialeS
 nakapurem sam  awabmem sam gnoeK .idap namanat amatu amah utas halas
akatepalam   isagirireb hawas nahal adap amaturet idap mananem gnay inatep igab
.)0102 ,irsaB(   kapmadreb naka nailadnegnep nakukalid kadit alibapa aggniheS
 naktaafnamem utiay aynnailadnegnep arac utas halaS .inatep padahret naigurek
 .kanret nakap iagabes sam gnoek anamiagabeS  m ( bahaW turune  sam gnoek )0991
 nakanugid gnay kaynab halet gnay nakap nietorp rebmus utas halas nakapurem
 .saggnu nakap nahab isisopmok iagabes  
  maya nahubmutreP gnigadep sar   gnay nakap halmuj helo ihuragnepid
a helo ismusnokid aH .tubesret may kkd hallaidoR naitilenep lis  . (  )8102
 adap lisremok radnats musnar malad sam gnoek gnupet nahabmanep nakataynem
 naktakgninem tapad )sam gnoek gnupet %4 + radnats musnar rg 001( naukalrep
 maya isirtun nahutubek ihunemem nad musnar ismusnok gnigadep sar   adap  esaf
.retrats   adap nakukalid aguj sam gnoek gnupet nataafnamep naitilenep aparebeB
kotne kanret utiay ,aynnial kanret  . iraiduB   .kkd (  )6102  awhab nakataynem
musnar malad sam gnoek gnupet %02 nairebmep  lasab   tobob naklisahgnem kotne
 nahabmatrep ,rihka nadab tobob   nagned gnidnabes musnar isrevnok nad nadab
                                                            .aynmusnar malad %51 naki gnupet nakirebid gnay gnay kotne kanret             
 naka musnar malad sam gnoek gnupet nairebmep aynkaynaB
 padahret aynhuragnep naikimed nagned ,nakap isirtun nagnudnak ihuragnepmem
 maya nahubmutrep gnigadep sar   .adebreb naka aguj  gnatnet naitileneP
lid kaynab halet naweh nakap iagabes sam gnoek nataafnamep  ,itrepes nakropa
kkd inumsaH  (  ialin nad iggnitret nakap isneisife ialin awhab nakropalem )7102
d naktapadid tapec hibel gnay nahubmutrep m gnoek gnupet nahabmanep nagne sa  
 udniw gnadu adap ,lisremok nakap nakirebid nagned nakgnidnabid   aguj utigeb




 musnar  ruletep kiti  ismusnok ihuragnepmem musnar latot irad %9 farat iapmas
.musnar  ,uti anerak helO  silunep  et hal  kalem nakanas   luduj nagned naitilenep
“ naitnaggneP   gnupeT  nagned nakI gnoeK gnupeT  ( saM  aecamoP
c  atalucilana L.  )  malad t lasaB musnaR dahre amrofreP pa   saR mayA
gnigadeP   esaF retratS ” 
 2.1    naujuT  
ep huragnep iuhategnem kutnu naujutreb ini naitileneP  gnupet naitnaggn
i  nagned nak m gnoek gnupet ( sa  aecamoP c  atalucilana L.)  musnar malad  lasab
padahret  amrofrep   :itupilem gnay gnigadep sar maya k  ,musnar ismusno
 ,nadab tobob nahabmatrep musnar isrevnok nad . 
 3.1    taafnaM  
: nakirebmem tapad nakparahid ini naitilenep lisaH  
.1  i iagabeS isamrofn  kanretep igab   nataafnamep arac  gnoek sam   nahab iagabes
maya fitanretla nakap  .gnigadep sar  
.2   rebmus nad isamrofnI  igab nakujur kanretep   nahalognep kinket gnatnet
gnigadep sar maya fitanretla nakap nahab iagabes sam gnoek gnupet  .  
.3  halasam nakhacemem malad isuloS  kanretep igab  iggnit  iskudorp ayaib ayn
 gnigadep sar maya  .nakap nailebmep kutnu  
 4.1    sisetopiH  
halada naitilenep sisetopiH   gnoek gnupet nagned naki gnupet naitnaggnep
m sa  (  atalucilanac aecamoP .L  ) r malad  musna b  lasa  %9 level iapmas  tapad
amrofrep ikiabrepmem   irad tahilid gnay gnigadep sar maya ,musnar ismusnok  
 ,nadab tobob nahabmatrep .musnar isrevnok nad  
 AKATSUP NAUAJNIT .II  
 
1.2 . saM gnoeK  ( atalucilanac aecamoP  L.) 
( iebrum tupis uata sam gnoeK atalucilanac aecamoP  .L   :adoportsaG :
 lasareb agudid gnay rawat ria gnoek sinej utas halas nakapurem )eadiirallupmA
 aisenodnI ek kusam napak ialum salej kadit nad akiremA auneB irad
,itrumanseiT(   .)5102 ( sam gnoek isakifisalK atalucilanac aecamoP  L.)  turunem
 aginazzaC ( ada )2002 :tukireb iagabes hal  muliF   : acsuloM  saleK ,  :
adoportsaG  salekbuS ,  : ataihcnarbosorP  odrO ,  : adoportsagoseM  ilimaF , : 
eadiirallupmA  suneG ,  : aecamoP seisepS ,  : atalucilanac aecamoP .  gnoek rabmaG









 gnoeK .1.2 rabmaG ( sam atalucilanac aecamoP  L.) 
nemukoD( :rebmuS isat  P naitilene 102 , 9) 
 
kkd etnarepmaS turuneM  (  sigolofrom iric ikilimem sam gnoek ,)1002
amas ripmah  .hawas gnoek nagned   ,tucuregnem talub kutnebreb gnakgnaC
 2,1 retemaid ,nasameek gninuk  anrawreb –  ,mc 9,1  2,2 iggnit –  tareb nad mc 6,3
 2,4 – .marg 8,51   aynpudih sulkis gnay acsullom  naweh nakapurem sam gnoeK
   tapec   iskudorpereb   nad   ,asawed   esaf   iapacnem   kutnu   )irah 06 ±( kednep
0001 tapad aniteb roke utaS .tidorpamreh tafisreb   anerak  -  0021 rulet ritub   malad
3002 ,naitsabeS( nalubes  8 haletes satenem ruleT . ) -  satet ayad nagned ,irah 41




.)7002 ,otrahuS nad hisradneH(   adap tahilid tapad tamiskorp sisilana nagnudnaK
aT .1.2 leb  
.2 lebaT 1  nagnudnaK  . p saM gnoeK tamiskorP sisilanA rebmuS aparebeB ada  
 naitileneP  
isirtuN    *  **   ***   ****  
0282             )gk/lakK( ME   4881     -  89,4902  
)%( KP   6,25   71,45   5,55   8,15  
)%( KL   8,6   38,4   85,2   16,31  
)%( KS   2,2   73,2   34,4   90,6  
aC    11,5   38,4     -     - 
P   88,2   38,7     -     - 
H* :rebmuS )7991( kkd idatra  
 )4002( iradnuS**  
 )5002 ( kkd nidduramaK ***  
 )8002( nagiraT****  
 
kutnU   ,nahurulesek nakanugid tapad sam gnoek ,kanret nakap nakidajid
 ini sam gnoeK .larenim nad nietorp rebmus iagabes sam gnoek hubut naigab
  iju  lisaH  .kanret  nakap  kutnu  nietorp  rebmus  iagabes laisnetop pukuc
gnudnak  awhab iuhatekid  tapad  tamiskorp   asib  sam  gnoek  nietorp  na
nem 04  iapac - .%06   nairebmep awhab nakkujnunem naitilenep lisah  iagabreB
 nad rulet iskudorp naktakgninem upmam sarub maya nad kiti adap sam gnoek
.)3991 ,otnasuS( nadab tobob   
es naktaafnamid kutnu laisnetop tagnas sam  gnoeK b  narupmac nahab iaga
nakap  a ,kiti  suberid aynkiabes aynaanuggnep malad ipatet nak  uluhad hibelret
51 amales - 02    mizne apureb isirtun itna taz nakgnalihgnem kutnu tinem
,hisgninamanruP( sam  gnoek ridnel malad tapadret  gnay esanimaiht    .)0102  
.2.2 lebaT adap tahilid tapad naukalrep nakrasadreb tamiskorp sisilana nagnudnaK  
2.2 lebaT  nagnudnaK .  naukalreP nakrasadreB tamiskorP sisilanA  
naukalreP  riA radaK  ubA radaK  nietorP  kameL  
rageS  %05,18  %30,9  %86,57  %01,2  
sukuK  %47  %39,6  %22,46  %78,1  
subeR  %50,17  %32,7  %84,46  %78,1  
subeR +  marag   %83,47  %83,47  11,55  79,1  





2.2 .  saM gnoeK isnetoP  atalucilanac aecamoP( L) s  nakaP nahaB iagabe
kanreT  
 aretamuS id saul rabeynem halet sam gnoek aynnaataynek adaP
 ,ibmaJ ,ulukgneB(  ,)anemaW nad kaiB( aupaP ,)uaiR ,namairaP ,gnupmaL
 natnamilaK ,)pekgnaP nad ulaP ,soraM ,odanaM rasakaM ,enoB( isewaluS
 ,.kkd hisradneH( kobmoL nad ,ilaB ,awaJ ,notuB ,)adniramaS nad napapkilaB(
.)6002  .lanak nad isagirireb hawas ,malok id pudih sam gnoeK   sam gnoeK
 uata isagiri ,iagnus( rilagnem gnay nariarep kiab ,tatibah iagabreb iakuynem
upuam )lanak  gnanegret fitaler gnay nahal n nad  nitamhoR( malok ,hawas ,awar  
,otowraM  .)1102  
neM B( turu  SP  ,uaiR  gnay nahawasrep nahal ikilimem uaiR isnivorP )5102
411 saul iaynupmem D .5102 nuhat adap ah 453. d tubesret atad ira  tapa
 awhab nakupmisid P R isnivor  ,sam gnoek aideynep iagabes isnetopreb tagnas uai
 naktaafnamid tapad sugilakes ,nahawasrep amah ignarugnem utnabmem niales
gabes  ia d iauses ini laH .kanret nakap  naataynrep nagne ( buS  ,nah  )6102
 gnoek igab laisnetop kaib gnabmekreb tapmet nakapurem hawas aynnasawhab
sam  .                                                                                                                
eP gnoek nataafnamep gnatnet naitilen   halet naweh nakap iagabes sam
 ,itrepes nakropalid kaynab 6102 ,kkd iraiduB( naitilenep  naknaraynem gnay )
 gnay fitanretla nakap rebmus nakidajid kutnu sam gnoek gnupet naanuggnep
 araces gnay ,kotne musnar malad naki gnupet nakitnaggnem tapad  tapad imonoke  
 sam gnoek  amah nailadnegnep malad nad kanretep igab nagnutnuek nakirebmem
 .hawas idap sativitkudorp naktakgninem kutnu P  )8102 ,kkd uwunodnoR( naitilene
 nakropalem aguj  utiay p  itnaggnep iagabes % 01 hawas gnoek gnupet nairebme
rub musnar malad naki gnupet  gninuk skedni naklisahgnem ruletep huyup gnu
 ,kiab gnay huyup rulet tareb atres rulet gninuk anraw nad rulet gnabarek ,rulet
guj naikimed  ,kkd nahbuS( naitilenep nagned a  gnupet % 6 nairebmep ,)6102
kgniem tapad nakap adap sam gnoek ibala kiti amrofrep nakta  .o  
 agudnem silunep tubesret sam gnoek naanuggnep irad isnetop nakrasadreB
 maya adap sam gnoek gnupet nairebmep awhab gnigadep sar   natakgninem tapad





 nagnudnak 1 rumu gnigadep maya kutnu musnar malad nietorp -  halada irah 41
 41  rumu kutnu nad %42 –  maya kutnu nietorp nahutubeK .%12 halada irah 93
nemem kutnu anerak iggnit hibel fitaler hubmutreb gnades gnay  macam agit ihu
 ulub nahubmutrep nad kokop pudih ,nagniraj nahubmutrep kutnu utiay nahutubek
.)2991,ujhaW(  
 nahubmutrep gnukudnep rotkaF  maya reliorb   satitnauk nad satilauk halada
 ,uti nialeS .)3002 ,faysaR( aynnaarahilemep nemejanam  nad uhus ,nanakam
pecek  uhus ,nanakam utum helo ihuragnepid tagnas maya nahubmutrep nata
.tikaynep nailadnegnep nad nagnadnakrep metsis ,nagnukgnil    nakdujuwem  kutnU
amek  maya kiteneg naupm gnigadep sar   nahagecnep ,narahilemep nakulrepid
kiab gnay musnar nairebmep nad tikaynep . gadep sar maya isirtun nahutubeK  gni
.2 lebaT adap tahilid tapad .3  
gnigadeP saR mayA isirtuN nahutubeK .3.2 lebaT  
iziG  nautaS  nataraysreP  
 ria radaK  (%) 0,41 .skaM  
 nietorP rasak  (%) 0,91 .niM  
 igrenE )ME( silobateM  ( lakK / gK ) 0092 .niM  
ubA  (%) 0,8 .skaM  
rasaK tareS  (%) 0,6 .skaM  
rasaK kameL  (%) 4,7 skaM  
( muislaK aC )  (%) 09,0 - 02,1  
)P( rofsoF   aidesret  (%) 04,0 .niM  
 )P( rofsoF  latot   (%) 06,0 - 00,1  
 :rebmuS INS  ( 6002 ) 
 
4.2  amrofreP   mayA gnigadeP saR  
1.4.2 . R ismusnoK musna  
 tapec gnay nahubmutreP  .kaynab gnay musnar ismusnok helo ihuragnepid
et reliorB  .nakam gnanes gnay maya kusamr  kadit araces nakirebid musnar aliB
 uata satabret mutibil da   helO .gnaynek aggnih aynsaupes nakam naka maya
 satab adap aynismusnok farat nakutnetid halet maya tibib paites ,uti anerak
 gnay halini ismusnoK .lucnum naka  maya amirp naupmamek aggnihes utnetret
.)0102 ,faysaR( tibib nakutnebmep nahara nagned iauses   
 K  ignarukid nakirebid gnay musnar halmuj  nakapurem musnar ismusno




 ujal nikames aynitra gnay nadab tobob nahubmutrep nakrasadreb aynuggnim
aseb nikames akam maya nadab tobob nahubmutrep  gnay musnar alup r
 musnar ismusnoK .)6002 ,halidaF( ismusnokid gnigadep sar maya   rumu adap
breb gnay 4.2 lebaT adap tahilid tapad ade . 
.4.2 lebaT   musnaR ismusnoK nigadeP saR mayA g y rumU adap adebreB gna  
  
 )uggniM( rumU      )g( musnaR ismusnoK  
 1       641  
 2       415  
 3       4211  
 4       3291  
 5       2192  
)6002( dnahpkoP neorahC TP : rebmuS  
  ismusnoK musnar  maya   amatrep –  ihunemem kutnu halada amat
 tubesret maya akam ihunepret muleb aynigrene alibapa ,aynigrene nahutubek
002 ,nidurabaK( nakam suret naka  maya sinej nahubmutrep uti babes helO .)8
 ismusnokid gnay nakap halmuj nagned tare nagnubuh iaynupmem arahilepid gnay
 ,maya asgnab nad raseb awhab nakataynem ,)4002( ujhaW .)2002 ,anajduS(
 tapad nakap malad igrene nad iskudorp nahat ,nagnukgnil rutarepmet
.ismusnok ihuragnepmem        
  halada nakanretep ahasu utaus nalisahrebek utnenep rotkaf utas halaS
 gnay rotkaF .naarahilemep anaskalatat nad kiteneg rotkaf gnipmasid ,nakap rotkaf
 gnay nanakam ,iridnes aynnaweh halada musnar ismusnok takgnit  ihuragnepmem
.)0102 ,haysnaiduB( arahilepid tubesret naweh tapmet nagnukgnil nad nakirebid  
 
 2.4.2  nadaB toboB nahabmatreP  
b nahabmatreP tobo   kutnu hadum hibel gnay ruku kalot nakapurem nadab
 nadab tobob nahabmatreP .nahubmutrep ianegnem salej gnay  narabmag irebmem
 .hubut naruku natakgninep utiay anahredes tagnas gnay isinifed ikilimem
ahasu malad amatu naujut nakapurem nadab tareb nahubmutreP   .nakanretep
 musnar nad nagnukgnil ,tibib halada nahubmutrep ihuragnepmem gnay rotkaF
d anajdusatraK( nakirebid gnay  nidurabaK .)6002 ,antajirpuS na  ,)8002(
 ,aynuggnim paites adebreb naka maya nahubutrep takgnit awhab nakataynem




 .nemejanam nad nakap itrepes  sar maya nadab tobob nahabmatrep radnatS
.5.2 lebaT adap nakijasid gnigadep  
.5.2 lebaT   radnatS p nadaB toboB nahabmatreP  mayA ada gnigadeP saR  
)uggniM( rumU  )roke/g( nadab toboB  nahabmatreP   tobob
)roke/g( nadab  
1 571  1,91  
2 684  4,44  
3 639  7,36  
4 7641  4,67  
5 9402  1,38  
)6002( dnahpkoP neorahC .TP : rebmuS  
 
   gnay nahubmutrep irad isatsefinam nakapurem nadab tobob nahabmatreP
 .)5002 ,salinuY( naitilenep amales iapacid  gnay sesorp nakapurem nahubmutreP
 aumes nakutnebmep nad nadab tobob aynhabmatreb itupilem skelpmok tagnas
 nagned ignabmiid tapec gnay nahubmutep ujaL .atarem araces hubut naigab
.)3002 ,hallurmA( kaynab gnay ismusnok  
 
.2 4.3 musnaR isrevnoK  
 usnar  isrevnoK ( m oitaR noitrevnoC deeF  halmuj nagnidnabrep halada )
 iapacid gnay hubut tareb nahabmatrep nagned uggnim utas adap musnar ismusnok
 maya hubut tareb nahabmatrep itrareb licek oisar alib ,uti uggnim adap
neisife nagned nakam maya uata naksaumem nepid ini laH . tobob helo ihurag  
 nad ,musnar malad igrene radak ,iskudorp pahat ,maya asgnab nad hubut
.)4002 ,faysaR( nagnukgnil rutarepmet  
  ,kiteneg nial aratna rotkaf aparebeb helo ihuragnepid nakap isrevnok ialiN
 ,nakanugid gnay nakap epit  evitidda deef  ,nakap malad nakanugid gnay
 nakap halmuJ .)4002 ,faysaR( nagnukgnil uhus nad ,naarahilemep nemejanam
 uata musnar isrevnok nagnutihrep ihuragnepmem nakanugid gnay  deeF
oitaR  noitrevnoC  .)RCF(  
 kid gnay musnar halmuj aratna nagnidnabrep nakapurem RCF ismusno  
tobob nahubmutrep nagned  nA .nadab licek gnay musnar isrevnok akg   itrareb
u nakanugid gnay musnar halmuj margolik utas naklisahgnem kutn   gnigad




 nakanugid gnay musnar sorob nikames  halidaF( kkd ,.   .)7002  isrevnok ialiN
.6.2 lebaT adap tahilid tapad adebreb gnay rumu adap gnigadep sar maya musnar  
 ialiN .6.2 lebaT K  mayA )RCF( musnaR isrevno gnigadeP saR   gnay rumU adap
adebreB  
  rumU  )uggniM(        RCF  
  1        758,0  
  2        250,1  
  3        252,1  
  4        534,1  
  5        206,1  





EDOTEM NAD IRETAM .III  
 
 
 1.3   tapmeT nad utkaW  
  ini naitileneP   iraurbeF  nalub adap nakanaskalid –  gnadnaK id 9102 teraM
,saggnU kanreT naitileneP  U NI   noitatS tnempoleveD dna hcraeseR erutlucirgA
 natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF )SDRAU(
uaiR misaK firayS .urabnakeP ,  
 2.3   iretaM  
 1.2.3  gnigadeP saR mayA kanA  
ileneP reliorb maya kana nakanuggnem ini nait   kcihC dlO yaD  )COD(
 bboC niarts  kaynabes 707 PC 60  nimalek sinej nakadebmem apnat roke
( gnixesnu  gnay )  12 amales arahilepid  irah .  
 2.2.3  nakaP  
 naitilenep musnar nusuynep nakap nahaB  malad nakanugid gnay
 maya lasab musnar nakap halada naitilenep  reliorb  esaf retrats  0( - )uggnim 3  .
nilig gnugaj halada nakanugid gnay nakap nahaB ialedek likgnub ,idap kaded ,g  ,
 kaynim tiwas )3OCaC( rupak ,  , xiM poT  , naki gnupet  .sam gnoek gnupet nad  
gnoek  gnupet  naanuggneP  )MKT( sam    gnoek  apureb  ini  naitilenep  malad sam  
 gnupet kutneb malad haloid naka  gnay  gnigad gnoek  sam  .  naktapadid sam gnoeK
 netapubaK ,hagneT natnauK natamaceK ,iraK ojarotiS aseD id nahawasrep irad
 .uaiR isnivorP ,ignigniS natnauK  nahutubek nakrasadreb nususid musnaR  maya
gnigadep sar   nanusus nagned OSI   nad nietorp OSI  irolak  . isalumroF   musnar
uggnem nagned taubid  edotem nakan rorre dna lairt  aboc( - .)aboc  
musnar adap isirtun nagnudnak nad nahab isisopmok nupadA   naitilenep
T adap tahilid tapad leba  1.3  : tukireb  
 





 nahaB isirtuN nagnudnaK .1.3 lebaT naitileneP musnaR nusuyneP  
 















 kadeD  70,49  71,21 a 39,31 a 14,1323 a 59,8 a 
 gnugaJ  78,49  08,9 a 90,4 a 08,8443 a 58,2 a 
ialedek likgnuB  45,69  40,64 c 97,5 c 84,9013 c 12,5 c 
 nakI gnupeT  00,39  07,74 d 00,8 d ,0092 00 b 7, 99 d 
saM gnoeK gnupeT   85,84 e 09,0 e ,0002 00 e 1, 55 e 
 
)4102( F ,iweD ͣ  :rebmuS  
b iK nad isirtuN muirotarobaL teP nad nainatreP satlukaF aim e  NIU nakanr        
)5102( uaiR aksuS  
c  TPU sisilana lisaH )8102( uaiR .vorP gnaraB utuM isakifitreS nad naijugneP       
d )8102( uaiR satisrevinU nainatreP lisaH sisilanA muirotarobaL  
   e muirotarobaL  )9102( uaiR satisrevinU nainatreP lisaH sisilanA  
 
 edoireP naukalreP musnaR isirtuN nagnudnaK nad isisopmoK .2.3 lebaT retratS  
nakaP nahaB          )%( musnaR  
1P  2P  3P  4P  
gnugaJ  00,74  00,74  00,74  00,74  
idaP kadeD  00,61  00,61  00,61  00,61  
ialedeK likgnuB  00,52  00,52  00,52  00,52  
nakI gnupeT  00,9  00,6  00,3  00,0  
saM gnoeK gnupeT  00,0  00,3  00,6  00,9  
tiwaS kayniM  00,1  00,1  00,1  00,1  
3oCaC  00,1  00,1  00,1  00,1  
xiM poT  00,1  00,1  00,1  00,1  
latoT  00,001  00,001  00,001  00,001  
 :neirtuN nagnudnaK      
)gk/lakk( silobateM igrenE )1  33,6523  33,9223  33,2023  64,6913  
)%( nietorP  63,22  83,22  14,22  44,22  
)%( rasaK kameL  23,7  11,7  98,6  86,6  
)%( rasaK tareS  52,4  42,4  32,4  12,4  
)%( muislaK  21,1  11,1  01,1  01,1  
)%( P latoT  08,0  68,0  19,0  79.0  
                                           2.3 lebaT nad 1.3 lebaT nagnutihrep lisah nakapurem isirtun nagnudnaK : nagnareteK                                           
 )1  edoirep kutnu lakk 0023 nad %22 nususid )EM( silobatem igrene nad nietorP
 nahubmutrep 0( -  isakifidom )kw 5 INS  ( 6002         )  
 
3.2.3  natalareP nad gnadnaK  
  nadnaK gnay g   kaynabes nakanugid  gnadnak tinu 1 sulp nad maya tinu 02
 tinu paites gnadnak narukU .anitnarak kutnu nagnadac iagabes nahabmat  utiay
 06 rabel x mc 57 gnajnap 06 iggnit nad mc  .mc   3 itapmetid gnadnak tinu paiteS  




 3 iggnit x m 6 rabel x m 6 gnajnap narukureb latsop gnadnak ledom nagned amatu
atnal irad m 1 halada tinurep gnadnak gnidnid iggnit nupadA .m  naruku nagned ,i
 gnadnak tinu paiteS .tawak nad uyak irad taubid gnay m 2 x 2 rabel x gnajnap
.munim ria tapmet nad musnar tapmet nagned ipakgnelid   gnay nial natalareP
 uhus rukugnem kutnu gnaur retemomret halada ini naitilenep malad nakanugid
ak nagnukgnil  latigid nagnabmit ,sanamep upmal ,isaniskav kutnu tiups ,gnadn
 ,musnar ismusnok asis nad reliorb maya nadab tobob gnabminem kutnu
 ,iskefnised kutnu natorpmes rettil  gnupmanem kutnu sakeb narok nad kitsalp ,
lut tala ,gniliggnep ,pal niak ,napman ,maya sesef  aremak nad si p  tekco .latigid  
3.3   naitileneP edoteM  
 kanuggnem naitilenep edoteM  nagned )LAR( pakgneL kacA nagnacnaR na
4 nad naukalrep  5  gnisam ,nagnalu –  irad iridret nagnalu gnisam 3 .roke   naukalreP
:tukireb iagabes halada nakirebid gnay  
 musnaR = 1P )lortnoK( IT %9 + MKT %0 + lasaB  
IT %6 + MKT %3 + lasaB musnaR = 2P  
IT %3 + MKT %6 + lasaB musnaR = 3P  
IT %0 + MKT %9 + lasaB musnaR = 4P  
 4.3    naitileneP rudesorP  
 1.4.3  saM gnoeK gnupeT nataubmeP  
  id  sam  gnoeK  nad suberid naidumek kutnu pudih naadaek malad helorep
 .gnakgnac irad nakraulekid D  nagro nad susu irad nakhasipid sam gnoek gniga
 .hisreb icucid nad aynnial lativ gnigaD   amales irahatam ranis nagned nakgnirekid
gnaruk hibel  niligid gnirek sam gnoeK .irah 3  gnupet nakidajid kutnu sulah g
.)4102 ,inahdrawamusuK( sam gnoek   sam gnoek gnupet nataubmep rula margaiD























1.3 rabmaG . ula nagaB r  saM gnoeK gnupeT nataubmep  
 : rebmuS )4102 ,inahdrawamusuK(  
 
2.4.3   napaisreP gnadnaK  
   isatinas kutnu iskefnised nakukalid uluhad hibelret ,gnatad COD mulebeS
.natkefnised nakanuggnem gnadnak   nakraibid sineigih hadus gnay gnadnaK
.irah 7 amales  arep adap nakukalid amas gnay laH  mulebes gnadnak natal
 nakanugid ameP .ria nagned icucid  nakanuggnem gnadnak nagnarenep nad nasan
.gnadnak katep paites adap naktapmetid gnay ttaw 06 ayad nagned rajip upmal  
 nakhadumem kutnu nad kaca araces nakukalid gnadnak adap katel nautneneP  
 gnisam ,natatacnep – ed iauses edok nakirebid gnadnak katep gnisam  nagn





saM gnoeK nalupmugneP  
eP saM gnoeK nasuber  
gnakgnac irad saM gnoeK gnigad nahasimeP  
 saM gnoeK gnigad narumejneP irah 3 ±  
)gnidnirG( saM gnoeK gnigad nagniliggneP  
MKT  nakanugid pais  




.4.3 3 naitileneP gnadnaK adap naukalreP natapmeneP  
   araces nakukalid naitilenep gnadnak katep adap naukalrep natapmeneP
: arac nagned nakukalid naitilenep gnadnak katep adap naukalrep napateneP .kaca  
.1    1  naromonep irebid halet gnay gnadnak malad ek nakkusamid COD
02 iapmas . 
.2   adap naromonep irebid nad utasrep utas nakkusamid gnay COD paiteS
 1 romon irad isalosi satrek nagned ikak – 60. 
.3   nakacagnep nakukalid akam ,iaseles amatrep pahat isubirtsid haleteS
p .naukalre  
.4  atar nagnutihgnep nakukalid uti haleteS -  gnisam atar – naukalrep gnisam  
.5   rakunem nagned naukalrep ratna nadab tobob namagareynep nakukaliD
imem naukalrep ratna aggnihes COD  atar ikil – ay nadab tobob atar  gn
.amas  
  gnadnak nakacagnep nupadA  adap tahilid tapad naitilenep naukalrep









 .2.3 rabmaG  tuO yaL  natapmenep naabocrep gnadnak adap naukalrep  
 
   : nagnareteK  
  4P ,3P ,2P ,1P      4 ,3 ,2 ,1 ek naukalreP  :   
  5U,4U ,3U ,2U ,1U   5 ,4 ,3 ,2 ,1 ek nagnalU  :  














































.4.3 4 niskaV nairebmeP nad muniM riA nad nakaP nairebmeP  
  irebmeP  nakap na  nakrasadreb rahilemep rumu edoirep adap a na   gnay
 sibah musnar akij ,gnigadep sar maya naarahilemep radnats adap ucagnem
 araces nakirebid munim riA .gnabmitid nad habmatid mutibilda  gnay munim riA .
d hisreb ria utiay gnigadep sar maya adap nakirebid  .irah paites itnagid na
tsacweN niskav nairebmep nagned nakukalid tikaynep nahagecneP  esaesid el
lem  rumu maya taas atam setet iula 1 .irah  
5.3   naitileneP habueP padahreT natamagneP  
  gnay naitilenep nagned iauses ini naitilenep malad itamaid gnay lebairaV
 atineF helo nakukalid ( : utiay ,)8002  
.1  musnar ismusnoK siles irad helorepid , nakirebid gnay musnar aratna hi  adap  
uggnim rihka adap musnar asis nagned uggnim lawa   
 
.2   ,nadab tobob nahabmatreP  nagned helorepid  tareb hisiles iracnem arac  nadab
di .aynmulebes uggnim adap nadab tareb nagned uggnim rihka  
 
 
.3   ,musnar isrevnoK  halmuj nakgnidnabmem irad tapadid  gnay musnar  




 6.3   ataD sisilanA  
  nagnacnaR magaR kidiS nakanuggnem nagned sisilanaid naitilenep ataD
 aggnihes nagnalu 5 nad naukalrep 4 irad iridret gnaY .)LAR( pakgneL kacA
 ledoM .naabocrep gnadnak tinu 02 helorepid  halada pakgnel kaca nagnacnar reinil
 :tukireb iagabes  
 
 
 𝐣𝐢𝐘  �  𝛍  �  𝐢𝛂  �  𝐣𝐢𝛆  
 =musnaR isrevnoK
 )roke/g( musnaR ismusnoK
 )roke/g(BBP
 
 BBP  �  toboB   nadaB   rihkA   uggnim   �  uggniM lawA nadaB toboB  





jiY  ep ialiN : k naukalrep lisah irad natamagn e- ek nagnalu ,i -j 
μ )naem noitalipop( mumu hagnet ialiN :  
 
αi     ek naukalrep farat huragneP : -i 
jiε  ek naukalrep talag huragneP : - ek nagnalu ,i -j 
i 4,3,2,1 naukalreP :  
j  5,4,3,2,1 nagnalU :  
 
   naitilenep lisaH epid gnay loid helor  aguj nad launam nagnutih nagned ha
( hatnem atad war   iju nakukalid )atad  nospmohT atad nakgnalihgnem kutnu  reiltuo  
>P( naijugnep takgnit nakanuggnem nagned 10,0  halada naklipmatid gnay ataD .)
idis sisilanA .isaived radnats nad naatar ialin  iuhategnem kutnu nakanugid magar k
abuep padahret naukalrep huragnep h .itamaid gnay  
 









gnutih F  lebat F  
 %5  %1  
 naukalreP  t-1 PKJ  PTK  GTK/PTK    
 talaG  r(t - )1  GKJ  GTK     
 latoT  rt -1 TKJ      
 
 
: nagnareteK   
 





)TKJ( latoT tardauK halmuJ   : jiY∑  ² – KF  
 
)PKJ( naukalreP tardauK halmuJ    :




halmuJ  tardauK  GKJ( talaG )  :  TKJ – PKJ  
 
naukalreP hagneT tardauK  )PTK(  :  PKJ
t-1
 












                     
 
 akiJ  sisilana  magar  nakkujnunem  huragnep  atayn  a nak  nakukalid  iju  tujnal  




.V  PUTUNEP  
 
 
1.5  nalupmiseK  
  awhab naklupmisid tapad nasahabmep nad naitilenep lisah nakrasadreB
p ( sam gnoek gnupet nagned naki gnupet naitnaggne  atalucilanac aecamoP  ).L
adap   level 3%  gnay gnigadep sar maya amrofrep naknahatrepmem upmam
 .musnar isrevnok nad ,nadab tobob nahabmatrep ,musnar ismusnok irad uajnitid
%9 nad %6 level adap naitnaggnep ,numaN   ,musnar ismusnok naknurunem
matrep em nad ,nadab tobob nahab naktakgnin  .musnar isrevnok   
 
2.5  naraS  
 tilenep kutnU sisilana nakukalem ulrep natujnal nai  aimik   taz nagnudnak
adap isirtunitna   sam gnoek  nad  aynulrep  nemejanam nakitahrepmem




AKATSUP RATFAD  
 
 
yA malaD nagrO nad sakraK esatnesreP .2002 .A ,inayilA  irebiD gnay reliorB  ma
  gnupeT ( salaT nuaD  atnelucse aisacoloC d )ttohcS ).L(  .aynmusnaR mala
 ispirkS  satlukaF . nreteP tutitsnI :naka  rogoB nainatreP . 
 .S nad niwraD .M .V ,iradnaluW .R ,irdaifuY .R ,sajitgninaytaS .S .A ,.otnayirdnA
 gnay reliorb maya nakap naanrecek nad namrofreP .5102 .nairubiS .A .N
.takgnitreb sisod nagned noretsotset nomroh irebid   atcA.J  airanireteV
anaisenodnI 92 :)1( 3 . - .73  
,inadamhaR .E ,lazirmA  nad  aniF sisilanA .1102 .itawaflE n  nakanreteP ahasU lais
  mayA  asiraK nakanreteP id reliorB   natamaceK uraB gnapmiS naaharuleK
  atoK napmaT   .urabnakeP nakanreteP lanruJ )2(8 .   : 77 - .78  
 ,hallurmA .I   .3002 .K  isirtuN  mayA reliorB  utaS agabmeL .iridnaM kanreteB ireS .
  .iduB gnunuG  rogoB . 
 .4002 .K .I ,hallurmA reliorB mayA isirtuN kateC .  utas agabmeL .agiteK na
 B gnunuG .rogoB .idu  
 .2002 .revaeW .D.W dna D.D .lleB  laicreemoC  taeM nekcihC a  ggE dn
noitcudorP  , noitide ht5 . 
10 INS .6002 .lanoisaN isasiradnatS nadaB - 0393 -  nadaB :atrakaJ .6002
.lanoisaN isasiradnatS  
 .5102 .uaiR kitsitatS tasuP nadaB M hawaS nahaL sauL  atoK/netapubaK turune     
uaiR isnivorP id nariagneP sineJ nad uaiR SPB .  
 .B.A ,irsaB dnegneP .0102 saM gnoeK nataafnameP nad naila . areS m nainatreP ib  .
 10 :)8(4 - 20  
amrofreP .0102 .A ,haysnaiduB  R irebiD gnay reliorB mayA  gnay musna
  gnudnagneM  K likgnuB  gnay apale D mrefi R isatne ga e S epaT abe  iag
  musnaR iagabeS itnaggneP K .laisremo   lanruJ umli haimli  -  umli
 8:)5(9 nakanretep - 31 . 
 nairebmeP huragneP .6102 .A nawariwatreK nad N.I ayajidA ,G.N iraiduB
  gnoeK gnupeT  .kotnE kanreT nahubmutreP padahreT saM   gnidisorP
 isaN ranimeS  isavonI lano .nainatreP igolonkeT  
 fo ymonoxaT eht ni stpecnoC weN dna seicepS dlO .2002 .JN aginazzaC
 .)eadiirallupmA :adoportsaG( aecamoP llecoiB , 17:)1(62 - 18 . 
 .6002 .aisenodnI dnahpkoP neorahC nemejanaM reliorB launaM  neorahC .




 saM gnoeK gnupeT naanuggneP .7102 .lirsA nad H fitaL ,AM namaY .,M ,duaD
  .gnikeP kitI amrofreP padahret musnaR malad kitoiborP isatnemelpuS nad
 renireteV nad nakanreteP igolonkeT lanoisaN ranimeS gnidisorP . 
 ,hobmU .F.J ,P ydnaS hagneD aisahaR .A.C .  nad , .lewoK S.H.Y  6102  huragneP .
 toggnaM gnupeT nagneD nakI gnupeT naitnaggneP  )sneculli aitemraH(
t musnaR malad  .reliorB snamofreP padahre Z lanruJ ketoo  63 . (1)  15: – .06  
( saM gnoeK gnupeT nataafnameP .4102 .S .F ,iweD atalucilanac aecmoP  )
 isutitsbuS iagabeS  iemannaV gnadU nakaP adap nakI gnupeT
( emannaV sueanepotiL i  nahaB nad rasaK tareS naanreceK ialiN padahreT )
 .)NTEB( negortiN apnaT kartskE ispirkS  nad nanakireP satlukaF .
.ayabaruS .aggnalriA satisrevinU ,natualeK  
 nejtiD 102 .naweH nataheseK nad nakanreteP  nad nakanreteP kitsitatS .7
 .naweH nataheseK  
En  .2991 .E.M ,regnims .ecneicS yrtluoP  tidE dr3  noi cnI ,rehsilbuP etatsretnI .  
.ellivanD  
 .4002 .R ,halidaF laisremoK reliorB mayA .atrakaJ .akatsuP aidemorgA .  
 .6002 .R ,halidaF  nakanreteP alolegneM naudnaP .laisremoK reliorB   aidemorgA
 .atrakaJ .akatsuP  
 
 ,.R ,halidaF  .A  ,analoP  .S  nad ,.malA  .E  .7002 .otnawruP saggnU kanreteB   sabeB
  ulF gnuruB .atrakaJ .akatsuP aidemorgA .  
 isrevnok nad nadab tobob nahabmatrep ,musnar ismusnoK .7102 .A ,nidurhaF
 maya musnar e stnedutS .rujnaic netapubak sanapic mraf s’ymmij id lakol -
ggnaT.>1384/78601/weiv/elcitra/lanruoje/di.ca.dapnu.lanruj//:ptth.lanruoj
9102 iluJ 22 :seska la . 
 nad ,.tayadiH ,Y atineF  .M  hauB riA nairebmeP huragneP .8002 .amkuS
 ( udukgneM L ailofirtic adnirom  ). T amrofreP padahre   nagrO tareB nad
  .reliorB mayA  aisenodnI nakanreteP sniaS lanruJ 8791 NSSI : )2( 3 -
 .0003  
 .2002 .selrahC .R .D dnA .H .S ,nodroG  ehciN C cinagrO dna  nekcih P stcudor  .
  mahgnittoN .KU ,mahgnittoN .sserP ytisrevinU  
 .7991 .namlliT .D.A nad ,ojdorpidahoskeR .S ,.H ,idatraH  nakaP isisopmoK lebaT
aisenodnI kutnU .atrakaygoY ,sserP MGU .  
R ,inumsaH  . inariamuH  .irailuM nad   lakoL ukaB nahaB nataafnameP .7102
 sueanaP( udniW gnadU nahubmutreP padahreT iggniT nietorP rebmuS
 .)nodonom .ayaduB nad laisoS ,imonokE ,igolonkeT ,sniaS haimlI lanruJ  




7002 .otrahuS nad hisradneH ileP naweH iraD saM gnoeK .  idajneM naarah
 U amaH  idaP amat  .hawaS idaP naitileneP  raseB ialaB . 
yreH ,.S ,hisradneH  ,otna  .R  ,otowraM nad   .idayluM 2  .600  elppA nedloG ehT
  ,lianS   .aisenodnI ni  pss aecamoP snaitsabeS & CR ihsoJ  132 ,SL - .242  
 ,ognerO .DM ,aicraG .J , dirdaM .V ,J F zednanreH  dna  ecneulfnI .4002 .saigeM
 evitsegid dna ,ytilibitsegid ,ecnamrofrep sreliorb no stcartxe stnalp owt fo
 .ezis nagro ecneicS tluoP 961:38 . - .471  
 
 .8002 .nidurabaK B amrofreP natakgnineP  relior S nagneD  isatnemelpu T  gnupe
 musnaR malaD )acitaisa aletneC( nagageP . ispirkS  nainatrep satlukaF .
 retep nad S natluS iregeN malsI satisrevinU nakan  firay uaiR misaK  .
 .urabnakeP  
( saM gnoeK nataafnameP .5002 .rumkaM nad ,namsU ,nidduramaK  aecamoP )pS  
d nakI gnupeT isutitsbuS iagabeS  .nakI nakaP mala  naitileneP atraW
 nanakireP aisenodnI 9 :)6( 11 , - .21  
 .7991 .R.H ,artsasidraK aisnanimuR kanreT nakaP naalolegneP nad naaideyneP  .
.atrakaygoY :suisinaK tibreneP  
 mad R ,anajdusatraK  .E  .6002 .antajirpuS saggnU kanreT nemejanaM  rabeneP .
  :ayadawS .atrakaJ  
 .4102 .A ,inahdrawamusuK  aecamoP( saM gnoeK gnupeT nataafnameP
 iemannaV gnadU adap nakI gnupeT isutitsbuS iagabeS )atalucilanac
 .igrenE nad nietorP naanreceK ialiN padahret )iemannav sueanepotiL(
ispirkS .ayabaruS .aggnalriA satisrevinU .  
dA deeF nairebmeP isaulavE .5002 .H ,namkuL  narupmaC apareB imalA fitid
 kameL nad sakraK ,snamrofreP padahret kitoiberP nad kitoiborP ,labreH
 .gnigaD LDL ,LDH atres ,lanimodbA ispirkS  isirtuN umlI nemetrapeD .
.rogoB .rogoB nainatreP tutitsnI ,nakaP igholonkeT nad  
7991 .R ,otowraM oeK uata saM gnoeK . ( iebruM gn pps aecamoP  ).  id I .aisenodn  
 lanruJ . 359 .pp( III gnidisorP -  igoloiB nanupmihreP :gnupmaL .)559
 .aisenodni  
 nad musnaR isrevnoK .7002 .Z.M ,ediM  tsoC kcihC dna deeF revO emocnI
 reliorB  gnapmiR leveL iagabreB gnudnagneM musnaR nakirebiD gnaY
( kawalumeT bxoR azirohtnaX nimucruC  .)  nanakaM isirtuN nitelluB
kanreT 12:)2(6 . - .62  
 .3002 .yerggnA .S.E nad M ,riuM ygolonhcetoiB dna gnideerB ,sciteneG yrtluoP  .
.gnihsilbuP IBAC :egdirbmaC  
 .0991 .lleB D .D dnA .O .M .htroN tcudorP nekcihC laicremmoC E ht4 .  naV .d




 .4991 .R.N ,CRN yrtluoP fo stnemeriuqeR tneirtuN  ymedacA :CD notgnihsaW .
.sserP  
d ,W .G gnailiP  .6002 .oigabeosojojD na isirtuN igoloisiF  . 1  emuloV  nakatecreP .
  tutitsnI .rogoB nainatreP  
 huragneP .7002 .S.H ,igoyarP  musnaR malad apaleK kayniM naanuggneP
 isrevnoK nad ,nadaB toboB natakgnineP ,nakaP ismusnoK padahreT
 .rehsiniF edoireP reliorB sakraK nad nakaP akiporT kanreT lanruJ  .
81:)2(7 - .72  
 ,hisgninamanruP .A  gnoeK gnupeT nahabmaneP huragneP .0102   aecamoP( saM
c ilana .kitI ruleT satilauK padahreT musnaR malaD )kcramaL ataluc  
.ispirkS  .atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF  
 ,.S ,hisgninawruP  .E  nad ,hamalaS  .N  edoteM huragneP .1102 .idubmaP
( saM gnoeK lareniM naturaleK padahreT nahalogneP  aecamoP
atalucilanac  .edeG utiS nariareP irad )  eniraM no muisopmyS lanoitanretnI
msilobateM evitcaoiB riehT na tcudorP larutaN ,metsysocE 52 . - .72  
atipsuP  aecamoP( saM gnoeK gnupeT nairebmeP huragneP .0102 .D ,iras
mrofreP padahreT musnaR malad )kcramaL atalucilanac  kitI iskudorP na
 .ruleteP ispirkS .atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF .  
 .5991 .M ,faysaR  gnigadeP mayA nakanreteP ahasU naalolegneP  aidemarG .
.atrakaJ ,amatU akatsuP  
 .0102 .M ,faysaR gnigadeP mayA kanreteB naudnaP goB .ayadawS rabeneP . .ro  
 .4002 .M ,faysaR gnigadep maya kanreteB ek teC . - .rogoB .ayadaws rabeneP .32  
 .3002 .M ,faysaR gnigadeP mayA kanreteB .atrakaJ .ayadawS rabeneP .  
 .2002 .M ,faysaR gnigadeP mayA kanreteB  .ayadawS rabeneP .isiveR isidE .
 atrakaJ  
 ,azilardneY ,.M ,hallaidoR  esaF reliorB mayA amrofreP .8102 .rageriS .S nad
( saM gnoeK gnupeT irebiD gnay retratS aecamoP   musnaR malaD )pps
 .laisremoK radnatS  nakanreteP lanruJ 51 :)1( 51 . - .12  
nitamhoR  I  ,  nad  .M.R 1102 .otowraM  amaH gnoeK . odnI id aecamoP  :aisen
retakaraK   nad igolofroM ( aynnarabes  :adoportsaG ,acsulloM
 .)eadirallupmA igoloiB atireB . 
 huragneP .8102 .rageR .N.M nad ,haitU .W ,.gnareaS .P.L.J ,.R.C ,uwunodnoR
 itnaggneP iagabeS )aecalupmA aliP( hawaS saM gnoeK gnupeT nairebeP
auK padahreT nakaP malaD nakI gnpeT  huyuP gnuruB ruleT satil




 nad B ulaS  .F gnaiS .  .0102  saM gnoeK gnigaD gnupeT nairebmeP huragneP
( atalucilanac aecamoP  .reliorB mayA snamrofreP padahreT ) lanruJ  .
ajaroT IK.U TniaSorgA  I . (3). 
ahduY .W nad irasaliN .P ,.M.E ,etnarepmaS .   kartskE nataafnameP ayapU .1002
 .saM gnoeK amaH satnarebmeM kutnU samE kitaP nahubmuT  lanruJ
.sniaS .agitalaS ,WSKU akitametaM nad sniaS satlukaF  
 3002 .L .S ,naitsabeS nS elppA nedloG eht rof snoitpo tnemeganaM .  .slia
 .etutitsnI hcraeseR eciR enippilihP ten.lianselppa.www//:ptth .  seska iD
.8102 rebmevoN 42 laggnat  
 likgnuB nad nakI gnupeT malad onimA masA sisilanA .4002 .S ,lupmotiS
 .ialedeK nainatreP kinkeT niteluB :)1( 9 .   33 – .73  
 nopseR .6791 .onosraheoS  reliorB  .nagnukgniL isidnoK iagabreB padahreT
isatresiD .gnudnaB ,narajajdaP satisrevinU .  
 ,nahbuS ( saM gnoeK isnetoP nad isalupoP .6102 .A atalucilanac aecamoP  )
 .)oenrob sohcniryhtalp sanA( oibalA kitI nakaP nahaB rebmuS iagabeS
 lanoisaN ranimeS gnidisorP .nainatreP igolonkeT isavonI  urabrajnaB .  
1211 - 1311  
.A ,nahbuS , .T  .golodadiS .P.H.J nad ,atnawuY  0102  ugaS isanibmoK huragneP .
 naD )ppS nolyxorteM( sukuK  iagabeS )ppS aecamoP( saM gnoeK gnupeT
aJ itnaggneP padahreT gninuK gnug  nalipmaneP   ,oibalA natnaJ kitI
 .aynnagnalisreP lisaH naD ,irasojoM nakanreteP niteluB 03 , - .73  
 .8102 .T ,haibuS  atalucilalac aecamoP( saM gnoeK gnupeT naanuggneP  )L
 huyuP musnaR amrofreP padahreT laisremoK musnaR isutitsbuS agabeS
 .reworG edoireP ispirkS  misaK firayS natluS iregeN malsI satisrevinU .
.urabnakeP .uaiR  
 .2002 .K ,anajduS gnigadeP saR mayA kanreteB seskuS   .ayadawS rabeneP .
 .atrakaJ  
P .7002 .onoitsiluS  .)atalucilanaC aecamoP( saM gnoeK naalolegne gnidisorP  .
  ,KIPF supmaK .I aisenodnI nanakireP nad natualeK sniaS isnerefnoK
  71 ,agamreD BPI –  421 :7002 iluJ 81 – .631   
 ,.e ,antajirpuS  ramomta  rasad umlI .5002 .anajdusatrak nad onos  .saggnu kanret
  rabeneP .atrakaJ .ayadaws  
1991.otnajramuS .  igoloiB  nad saM gnoeK  nataafnameP aynnanikgnumeK
iagabeS   .nakI nakaP haimlI halajaM .otrekowruP deosnU .  2- .5  
.iradnuS  4002 .  isaulavE ( saM  gnoeK gnupeT silobateM igrenE ppS aecamoP  )
natnaJ lakoL kitI adaP  .  niteluB nakanreteP nad nainatreP 511 , - .321  




 gnupeT isutitsbuS iagabeS saM gnoeK gnupeT nataafnameP .8002 .B.J.S ,nagiraT
 .hipaS sapeL natnaJ icnileK snamrofreP padahreT musnaR malad nakI
ispirkS  .nainatreP satlukaF . .nadeM .aratU aretamuS satisrevinU  
 idajneM ).pS aecamoP( saM gnoeK nahalogneP .1102 .insoR nad Y ,nekeT
 .nakI nakaP malaD nakI gnupeT itnaggneP iagabeS gnupeT luB  . keT . tiL  .
 rutlukaukA .1 .oN 9 .loV  
 .5102 .B ,itrumanseiT knI nakaP nahaB nataafnameP isnetoP  lanoisnevno
kanreT  nakaP iagabeS  nataafnameP isnetoP ,.itrumanseiT sseB .H .E nI .
 :atrakaJ .)74 .p( kanreT  nakaP iagabeS lanoisnevnoknI nakaP nahaB
.sserP DRAAI  
 gnupet nairebmep iulalem reworg edoirep sarub maya nahubmutreP .9002 .namsU  
 harem haub ijib ( suedionoc sunadnaP   .fitanretla nakap iagabes )KMAL
lanoisaN ranimeS gnidisorP  renireteV nad nakanreteP igolonkeT  ialaB .
.aupaP nainatreP igolonkeT naijakgneP  
 
 malad lanoisgnuf nakap naanuggneP .3102 .otnayidseoR nad itnayirI .N ,.F ,rezU
 padahret musnar  maya nadab tobob nahabmatrep nad nakap ismusnok
282 :)1(1 .nakanreteP haimlI .J .reliorb - .882  
 
 .kanret musnar malad ugas gnupeT .0991 .A.I ,bahaW M halaja  ruleT nad mayA  .
  :15 .oN .atrakaJ  
 .4002 .J ,ujhaW saggnU musnaR nanusuyneP nad nairebmeP araC  satlukaF .
  ,nakanreteP rogoB nainatreP tutitsnI . 
 .4002 .J ,uyhaW saggnU isirtuN umlI ek nakateC . -  ytisrevinU adaM hajdaG .5
.atrakaygoY .sserP  
 .2991 .J ,ujhaW saggnU isirtuN umlI  .sserP ytisrevinU adaM hajdaG .III nakateC .
 .atrakaygoY  
991 .J ,ujhaW 7  . saggnU isirtuN umlI  .sserP ytisrevinU adaM hajdaG .
 .atrakaygoY  
 inaweH nietorP takgniT iagabreB irebid gnay reliorB amrofreP .5002 .salinuY





.1 naripmaL   musnaR ismusnoK kitsitatS sisilanA  )roke/g(  mayA  saR
 gnay gnigadeP d  gnupeT naukalreP nakaP irebi  saM gnoeK
1 rumU - irah 12  
nagnalU  naukalrep  latoT  1 2 3 4 
1 0061  9,9861  5351  1711  9,5995  
2 3,9281  3,4671  4751  4121  6,1836  
3 9,1561  4671  - 4121  9,9264  
4 8,0091  3171  8251  3811  8,4236  
5 0381  1281  2551  5611  8636  
halmuJ  2188  2,2578  9816  7495  2,00792  
 ataR - atar  4,2671  44,0571  52,7451  4,9811  40,0495  
vedtS  12,921  40,15  84,02  73,82  92,947  
 
 KF   = ( )..Y 2 
  ( t.r  ) - 1 
 ( = 2,00792 )2  : 91  
  = 40,088101288   : 91  
  = 47,41462464   
 TKJ     =
 
Y( ∑ ji 2  ) – KF  
( = 0061 )2 ( + 9,9861 )  2 ( +... + 2551 )  + 2 ( 5611 )2– KF  
= 74 18,167994  – 47,41462464  
 = 5,6993511 0 
 PKJ   = (∑ jiY )2 – KF  
      r  
 ( = 2188 )2 ( + 2,2578 )2 ( + 9816 )  2 ( + 7495 )  2 - KF  
      5           5     4         5        
= 28,16799474  – 47,41462464  
 = 80,7433701  
 GKJ   TKJ = -  PKJ  
  =  05,6993511 – 80,7433701  
  = 24,94608  
 PTK   = PKJ  
    PBD  
  = 80,7433701  : 3  




 GTK   = GKJ  
    GBD  
  =  24,94608  : 51  
  = 36,6735  
gnutih .F   = PTK  
     GTK  
  = 63,287753   : 36,6735  
  = 45,66  
mayA musnaR ismusnoK magaR kidiS sisilanA  saR   rumU gnigadeP 1- 12   iraH
)roke/g(  
 rebmuS
namagareK  db KJ  TK  tihF  0 F , 50  0 F , 10  
naukalreP  3 80,7433701  63,287753  45,66 ** 92,3  24,5  
talaG  51  24,94608  36,6735     
latoT  81  05,6993511  01,921363     :nagnareteK  **  huragnepreb aynitra  tagnas  anamid ,atayn F  tih F >  lebat 0,0 1     itrareb
 nakujnunem naukalrep  huragnep  tagnas 0,0<P( atayn 1). 
 
 TRMD ijU musnaR ismusnoK  ( naitileneP amaleS 12  )iraH  
TRMD   = �
 
𝐺𝑇𝐾 /𝑟 
TRMD   = � 6735 , 36 /4, 57  
  = 6,33  
 
RSS lebaT  
P 2 3 4 
1( ,)50,0( RSS 5) 0,3 1 61,3  ,3 52  
RSL  72,101  23,601  43,901  
1( )10,0( RSS 5) 71,4  73,4  64,4  
RSL  03,041  53,641  50,051  
 
 irad naukalrep naatar naturU rasebret ek licek  
naukalreP  P4 P3 P2 P1 








hagneT ialiN naijugneP  
naukalreP  hisileS  50,0 RSL  10,0 RSL  nagnareteK  
4P  P SV 3 58,753  72,101  03,041  **  
 2P SV 4P  0,165 4 23,601  53,641  **  
 1P SV 4P  00,375  43,901  50,051  **  
 2P SV 3P  91,302  72,101  03,041  **  
 1P SV 3P  51,512  23,601  53,641  **  
 1P SV 2P  69,11  43,901  50,051  SN  
 :nagnareteK  **   atayn tagnas adebreb =  
 
  *   atayn adebreb =  
=  sN  nakifingis non  
 pirksrepuS  
P4 P3 P2 P1 





























 naripmaL  2  nadaB toboB nahabmatreP kitsitatS sisilanA .  )roke/g(  mayA
gnigadeP saR   gnay d  nakaP irebi  gnupeT naukalreP  gnoeK
saM  1 rumU - 12  iraH  
nagnalU  P naukalre  latoT  
 1 2 3 4  
1 7,702  3,412  9,281  06  9,466  
2 3,022  6,232  981  7,34  6,586  
3 3,891  7,212  6,071  1,15  7,236  
4 822  3,581  7,071  93  326  
5 4,942  642  761  3,64  7,807  
halmuJ  7,3011  9,0901  2,088  1,042  9,4133  
 ataR - atar  47,022  8,812  40,671  20,84  89,266  
vedtS  76,91  69,22  24,9  00,8  87,53  
 
 KF   = ( )..Y 2 
      t.r  
 ( = 9,4133 )2  : 02  
  = 10,26588901   : 02  
  = 01,824945  
 TKJ     =
 
Y( ∑ ji 2  ) – KF  
( = 7,702 )2 ( + 3,412 )  2  + ( +... 761 )  + 2 ( 3,64 )2 – KF  
 = 11,093256  – 01,824945  
 = 10,269201  
 PKJ   = ∑( )jiY  2 – KF  
       r  
 ( = 3011 )2 ( + 0901 )2 ( + 2,088 )  2 ( + 1,042 )  2  – KF  
      5        5               5      5                 
 = 13,21846  – 01,824945  
  = 12,59689  
 GKJ   TKJ = -  PKJ  
  = 10,269201  – 12,59689  
  = 08,6624  
 PTK   = PKJ  
    PBD  
  =  12,59689  : 3  




 GTK   = GKJ  
    GBD  
  = 08,6624   : 61  
  = 86,662  
gnutih .F   = PTK  
     GTK  
  = 04,89823   : 86,662  
  = 73,321  
 mayA nadaB toboB nahabmatreP magaR kidiS sisilanA gnigadeP saR   rumU 1- 12  
)roke/g( iraH  
 rebmuS
namagareK  db KJ  TK  tihF  50.0 F  10.0 F  
naukalreP  3 12,59689  04,89823  73,321 **  42,3  92,5   
talaG  61  08,6624  86,662      
latoT  91  10,269201  80,56133      nagnareteK  :  anamid ,atayn tagnas huragnepreb aynitra ** F  tih F >  lebat ,0 01  itrareb
 nakujnunem naukalrep tagnas huragnep  P( atayn < 0,0 1  ulrep nad )
.tujnal iju nakukalid  
 
P TRMD ijU 1 rumU nadaB toboB nahabmatre -  12 iraH  
TRMD   = �
 
𝐺𝑇𝐾 /𝑟 
TRMD   = � 662 , 86 /5 
  = 03,7  
 
 lebaT RSS   
P 2 3 4 
)61( ,)50,0( RSS  99,2  41,3  ,3 23 
RSL  48,12  39,22  95,32  
)61( )10,0( RSS  31,4  03,4  24,4  
RSL  61,03  04,13  82,23  
 
irad naukalrep naturU  licek   ek rasebret  
naukalreP  4P  3P  2P  1P  










hagneT ialiN naijugneP  
naukalreP  hisileS  50,0 RSL  10,0 RSL  nagnareteK  
3P SV 4P  20,821  48,12  61,03  **  
 2P SV 4P  61,071  39,22  04,13  **  
 1P SV 4P  27,271  95,32  82,23  **  
 2P SV 3P  41,24  48,12  61,03  **  
  1P SV 3P  07,44  39,22  04,13  **  
 1P SV 2P  65,2  95,32  82,23  SN  
 :nagnareteK  **   atayn tagnas adebreb =  
 
  *   atayn adebreb =  
 sn   nakifingis non =  
 pirksrepuS  
P4 P3 P2 P1 





































 naripmaL 3 musnaR isrevnoK kitsitatS sisilanA .  )roke/g(   mayA  saR
 gnigadeP  gnay d  gnupeT narupmaC nakaP irebi  gnoeK saM  
rumU  1- 12  iraH  
nagnalU  P naukalre  latoT  1 2 3 4 
1 44,2  46,2  46,2  26,9  43,71  
2 56,2  34,2  76,2  79,52  27,33  
3 86,2  38,2  40,3  40,11  95,91  
4 77,2  31,3  98,2  92,62  80,53  
5 13,2  05,2  71,3  35,31  15,12  
halmuJ  58,21  35,31  14,41  54,68  42,721  
 ataR - atar  75,2  17,2  88,2  92,71  844,42  
vedtS  91,0  82,0  32,0  91,8  23,8  
 
 
 KF   = ( )..Y 2 
      ( t.r ) 
 ( = 42,721 )2  : 02  
  = 10,09161   : 02  
  = 05,908  
 TKJ     =
 
Y( ∑ ji 2  ) – KF  
( = 44,2 )2 ( + 46,2 )  2  + ( +... 71,3 )  + 2 ( 35,31 )2 – KF  
= 39,4781  – 05,908  
 = 34,5601  
 PKJ   = ∑( jiY )  2 – KF  
       r  
 ( = 58,21 )2 ( + 35,31 )2 ( + 14,41 )  2 ( + 4,68 )  2  + - KF  
    5               5               5       5              
 = 98,5601  – 05,908  
  = 93,697  
 GKJ   TKJ = -  PKJ  
  =  34,5601 – 93,697  
  = 40,962  
 PTK   = PKJ  
    PBD  
  = 93,697   : 3  





 GTK   = GKJ  
    GBD  
  = 40,962   : 61   
  = 28,61  
gnutih .F   = PTK  
     GTK  
  = 64,562   : 28,61  
  = 97,51  
mayA musnaR isrevnoK magaR kidiS sisilanA  saR  1 rumU gnigadeP - 12   iraH
)roke/g(  
 rebmuS
namagareK  db KJ  TK  tihF  50.0 F  10.0 F  
naukalreP  3 93,697  64,562  97,51 **  42,3  92,5   
talaG  61  40,962  28,61      
latoT  91  34,5601       :nagnareteK   anamid ,atayn tagnas huragnepreb aynitra ** F  tih F >  lebat 0,0 1  itrareb
 nakujnunem naukalrep tagnas huragnep  P( atayn < 0,0 1  ulrep nad )
.tujnal iju nakukalid  
 
 nahabmatreP TRMD ijU musnaR isrevnoK  
TRMD   = �
 
𝐺𝑇𝐾 /𝑟 
TRMD   = � 61 , 28 /5 
  = 38,1  
 
RSS lebaT  
P 2 3 4 
)61( ,)50,0( RSS  99,2  ,3 14 ,3 23 
RSL  84,5  67,5  29,5  
)61( )10,0( RSS  31,4  03,4  24,4  
RSL  75,7  98,7  11,8  
 
turU rasebret ek licek irad naukalrep na  
naukalreP  P1 P2 P3 P4 






hagneT ialiN naijugneP  
naukalreP  hisileS  50,0 RSL  10,0 RSL  nagnareteK  
2P SV 1P  41,0  84,5  75,7  SN  
 3P SV 1P  13,0  67,5  98,7  SN  
 4P SV 1P  27,41  29,5  11,8  **  
 3P SV 2P  71,0  84,5  75,7  SN  
 4P SV 2P  85,41  67,5  98,7  **  
 4P SV 3P  14,41  29,5  11,8  **  
 :nagnareteK  **   atayn tagnas adebreb =  
 
  *   atayn adebreb =  
nakifingis non = sn  
 pirksrepuS  
P1 P2 P3 P4 









































serauqS  fd  erauqS naeM  F .giS  
1 noissergeR  024.044039  1 024.044039  457.07  a000.  
udiseR la  180.655322  71  853.05131    
latoT  105.6993511  81     
 ,)tnatsnoC( :srotciderP .a NAUKALREP  







stneiciffeoC   
B rorrE .dtS  ateB  t .giS  
1 )tnatsnoC(  879.8481  379.24   720.34  000.  
naukalrep  - 746.46  686.7  - 898.  - 214.8  000.  





















yrammuS ledoM  
ledoM  R erauqS R  
 R detsujdA
erauqS  
 fo rorrE .dtS
etamitsE eht  
1 a898.  608.  597.  10576.411  




 ijU .5 naripmaL  reiniL nadaB toboB nahabmatreP isergeR  
 
yrammuS ledoM  
ledoM  R erauqS R  
 R detsujdA
erauqS  
 fo rorrE .dtS
etamitsE eht  
1 a378.  267.  947.  66678.63  





serauqS  fd  erauqS naeM  F .giS  
1 noissergeR  220.48487  1 220.48487  417.75  a000.  
seR laudi  789.77442  81  888.9531    
latoT  900.269201  91     
 ,)tnatsnoC( :srotciderP .a NAUKALREP  







stneiciffeoC   
B rorrE .dtS  ateB  t .giS  
1 )tnatsnoC(  097.942  897.31   301.81  000.  
naukalrep  - 776.81  854.2  - 378.  - 795.7  000.  

























 ijU .6 naripmaL  reiniL musnaR isrevnoK isergeR  
 
 
yrammuS ledoM  
ledoM  R erauqS R  
 R detsujdA
erauqS  
 fo rorrE .dtS
etamitsE eht  
1 a976.  164.  134.  70746.5  





serauqS  fd  erauqS naeM  F .giS  
1 noissergeR  024.194  1 024.194  014.51  a100.  
seR laudi  010.475  81  988.13    
latoT  034.5601  91     
NAUKALREP ,)tnatsnoC( :srotciderP .a  







stneiciffeoC   
B rorrE .dtS  ateB  t .giS  
1 )tnatsnoC(  - 882.  311.2   - 631.  398.  
AUKALREP
N 
874.1  673.  976.  629.3  100.  





































































 nababmeleK nad uhuS narukugneP    nadaB toboB nagnabmineP  
